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Introduction
Social security is a major aspect of economic development. Modern states protect their citizens by means of different social security programmes against potential life adversities and risks. Social security has an outstanding role in promoting growth, political as well as human development (Collier and Messick 1975) . Given its tantamount importance for securing minimum living standards and its relevance as a policy strategy against poverty and low levels of wellbeing, especially, in developing countries, a systematic analysis of the fundamentals determining the adoption of aspects of social security systems appears important. Such fundamentals may be domestic, accruing to a potentially adopting economy itself, and they may be foreign, pertaining to foreign adopters through contagion. The responsiveness is likely heterogeneous across types of countries (developing, transition, and developed) as well as across types of components of social security systems (the range of aforementioned provisions covered and the scale and scope of protection). With this research interest, the present paper is concerned with understanding the cross-country progression and clustering of the adoption of social security standards. In particular, the research agenda is interested in isolating economic and political fundamentals whose change might have specifically large impacts on the cross-country pattern of the adoption of such systems and the expansion of welfare programmes around the world.
Despite its accredited importance, very little is known to date about the drivers of and impediments to the adoption of welfare (social security) programmes and their components. Extant work on the pathway towards social insurance has focused on particular countries or sub-national regions and the determinants of the evolution of policies within them. Only few contributions have an international as well as a time dimension. Collier and Messick (1975) explore the timing of the first adoption of social security systems among a number of independent states. They consider domestic 'prerequisites' as well as (hierarchically and spatially) contagious channels of influence. Their findings suggest that domestic factors as well as contagion are responsible for the timing of adoption, and contagion is particularly important for the nature and scope of the programmes instituted, e.g. through imitation. Their results suggest a hierarchical diffusion pattern with (politically and economically) advanced countries adopting first and less advanced, and developing ones adopting later.
Consistent with Collier and Messick's (1975) findings, Caucutt et al. (2013) identify urbanization and industrialization as key factors of the adoption of social security standards across countries. Structural change induces a migration of individuals from rural areas to cities. While farmers have to rely on land (ownership) and self-sufficiency for old age support, urban dwellers endorse social security systems to smooth consumption over the life cycle. Schmitt (2015) uses a sample of 91 British, French, and Spanish colonies, and, consistent with the hierarchical diffusion argument in Collier and Messick (1975) , finds that colonial heritage is an important driver of the adoption, scope, and type of social protection programmes. She shows that the increased heterogeneity of social security programmes across British colonies compared to their French counterparts is largely attributed to the decentralized strategy followed by the British Empire. In addition, the United Kingdom expected their overseas colonies to self-finance these welfare programmes, which explains the correlation between the level of economic development and social security adoption by these British colonies. Whereas the above mention theoretical studies 1 focus, the urbanization process, or 2 GDP as explanatory factors for the spread of social security, we provide an empirical analysis of the drivers of this diffusion process accounting both for domestic economic factors and distinguishing between contagion in terms of economic, geographic, or cultural proximity.
In comparison to work on social security systems, the literature on the diffusion of economic policies at large is vast (see Gilardi 2016 , for a review), with one of the first contributions being that of Cooper (1968) . According to Gilardi (2016) , the literature distinguishes between three categories of diffusion mechanisms, namely learning, competition, and emulation. The first channel assumes that countries are influenced by the repercussions of similar policies in other countries. 2 The second mechanism attributes diffusion to the mutual reaction between states in order to attract scarce and mobile resources. Third, emulation, in contrast to learning, does not require that decision makers objectively assess the consequences of policy but posits that states conform to normative perceptions. Hence, whereas some reforms do not receive support even though they might have positive effects, others benefit from strong endorsement, independent of their success probability (Gilardi 2016 ). Simmons and Elkins (2004) reveal an additional channel of policy diffusion through globalization and the liberalization of cross-border transactions, leading to the spatial or temporal clustering of the adoption of policies. The reason for contagion in space and time is that the adoption of economic policy changes the economic environment in an adopting country as well as in 'economically connected' ones, and it changes the information set in future potential adopters about the policy. Other reasons for contagion are yardstick competition and standard competition for mobile agents (individuals, firms, etc.) as,for example, is the focus in the literature on tax competition (see Besley and Case 1995; Wilson 1999 , for an overview). Beyond tax competition, there is evidence also on the adoption of environmental standards and policies along those lines. For example, Beron et al. (2003) examine the correlation between the decisions of different sovereign states to ratify the Montreal Protocol, and Lovely and Popp (2011) and Perkins and Neumeyer (2012) study the determinants of environmental regulation diffusion, such as economic integration among countries, political economy factors, or international market power.
Given that welfare systems foster social as well as economic development, the lack of effective coverage may represent a major barrier to economic development. The present paper is geared towards identifying the major domestic (idiosyncratic) and foreign (network or contagion) factors which stimulate the adoption of social security systems worldwide. The paper is structured as follows. The next section provides a brief overview of the history of social security systems at large and their major components. Section 3 presents the data employed, the construction of variables used in the empirical analysis, and the estimation strategy. Section 4 reports on the main empirical results, and the last section concludes.
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The history and nature of social security systems
From a historical perspective, the political concept of modern social insurance can be traced back as far as 1883-89 to the German government at the time of Chancellor Bismarck. 3 The first type of insurance was sickness insurance, followed by work injury insurance, and, later on, by invalidity and old age insurance. It was financed by contributions and was compulsory for all wage earners. Following Germany's lead, several countries started introducing such systems. By the 1930s, the United States, Canada, and Latin American countries had implemented different types of social insurance schemes (ILO 1984) . The second wave in social security adoption occurred after the Second World War. Many countries achieved independence from their former colonizers at that time, and social security programmes spread to Asia and Africa. Hence, between the end of the 1940s and the beginning of the 1980s, the number of countries that had introduced social security programmes more than doubled from 58 to 139 (US-SSA 1981; ILO 1984) . This increase should partly be attributed to the spreading of adoption as such but also to the growth in the number of independent countries.
It is useful to distinguish among five broad social insurance categories or components, namely: (i) coverage for old age, disability, and survivors; (ii) sickness and maternity; (iii) work injury; (iv) unemployment; and (v) family allowances. The evolution of the adoption of these different social security programme components by area is depicted in Figure 1 . By now, the majority of countries have introduced work injury coverage and provisions for old age and invalidity. Whereas around 50 per cent have also implemented programmes for sickness and maternity, only 25 per cent provide for unemployment insurance. At present, 177 and 172 countries have implemented pension and work injury schemes, respectively, whereas only around one-half, i.e. 93 economies, provide for unemployment relief. 154 and 105 economies run health and family allowance programmes, respectively. Soviet Union. 4 A scant geographic coverage is encountered for compulsory contributory family allowance programmes, including child allowances and maternity benefits confirming the pattern we saw in the adoption of such programmes in the course of time. Hence, at the moment, only a small number of countries worldwide implemented such mandatory contributory family programmes. Source: Authors' illustration based on data from US-SSA, various years 3 Data and variable construction
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Data sources and fundamental drivers of social security systems
All information on social protection systems we employ are derived from US-SSA 'Social Security Observatory's Social Security Programmes Throughout the World'. This webpage provides information on the year of introduction of each programme in each country as well as the employee and employer contribution rates for the specific programmes. We hand collected all this information for 129 countries 5 and the years 1980-2012 so that we have an unbalanced panel as the number of countries on which we have data both on social security programmes as well as on economic and political variables increases steadily over the years. In addition, we collect information on the start of each type of programme in the 129 countries considered, where the starting year may go as far back as to the beginning of the 19th century. For the computation of our three metrics of proximity we use information on bilateral trade and investment agreements, bilateral tax treaties, or currency union membership from the World Trade Organization, CEPII, and other sources. Data on bilateral distance, and other geographical indicators between countries is derived from the CEPII database (CEPII n.d.) which also provides information on official languages, law system, or colonial relationships.
The adoption of social security systems and their components also depends on a number of domestic factors, besides contagion. In particular, economic and political fundamentals affect the likelihood that social security systems are adopted and their scale and scope. We expect the following country-specific variables to explain the prevalence of social protection: per capita income (Ln GDPPC); population (Ln POP); the average national wage (Ln WAGE); the labour participation rate in the economy (LABPART); the unemployment rate (UNEMP); the savings rate measured as percentage of GDP (SAV ING); the government consumption rate (GOV CONS); the dependency rate (DEPENDENCY ); and the share of the population with primary, secondary, and tertiary education (PRIMEDR, SECEDR, TERTEDR). All variables besides the wage and the proxies for education are derived from the World Development Indicators. Education variables come from Barro and Lee (2010) , whereby missing observations are linearly imputed. Wage data is obtained from the ILO's Laborsta and ILOstat Databases. Moreover, we employ three covariates reflecting characteristics of the political system: POLITY , the Polity IV Project's indicator which is an integer value bounded between -10 and 10 and reflects the freedom of a political system (with lower values indicating less and higher values indicating more freedom); FEDERAL, a binary indicator variable reflecting whether a country is organized as a federal system (1) or not (0); and FINITETERM, an indicator variable suggesting whether the ruling president or prime minister in a system is in power for a finite term (1) or not (0). Information on FEDERAL and FINITETERM is collected from the University of Gothenburg's Quality of Governance Dataset. The role of these economic factors may be rationalized as follows.
Richer economies, in terms of higher per capita income, are more likely to implement social security systems, as economic modernization and wealth is one of the main drivers behind the emergence of welfare states (Schmitt 2015) . 6 Larger economies in terms of population are also expected to have a higher propensity of introducing a social security system. As opposed to this, the larger the labour force participation or the dependency ratio, the lower the probability of implementing a social security system. Furthermore, a higher share of more educated individuals implies higher per capita income and accordingly social security contributions are expected to be lower to counter the possible emigration of high-skilled citizens.
For the historical analysis, we take population from the POPULSTAT (2010) dataset, which tracked population statistics back to 1950. In order to analyse the adoption of any or either of the five categories of social security, we impute data on Ln POP, Ln GDPPC, Ln WAGE, PRIMEDR, SECEDR, TERTEDR, UNEMP, DEPENDENCY , SAV ING, and GOV CONS as well as for the proximity variables back to 1829, by applying the average growth rate over the observed years to impute the values for earlier years. We should note here, that due to missing information also for more recent years after 1950, we do not include the information on countries' political systems in our logistic regressions which use historical data.
Empirical specification
Let us use Y it k to denote the social security system measure (binary or continuous) of type k for country i and year t. Moreover denote a measure of link, connectedness, or adjacency of type h between countries i and j in year t by w ijt h which is zero whenever i = j, w iit h = 0. Then, an aggregate measure of social security standards of type k of countries which are similar to i in terms of metric h is .
(1)
In the regression analysis of this paper, we are interested in the diffusion of various components of countries' social security systems. In order to extract information on this issue from the data, it is useful to postulate the following diffusion process:
where f(·) is some functional form (e.g. panel logit for binary variables, dependent variables, or panel linear regression for continuous dependent variables), α hk is a parameter which measures the response of Y it k to the adoption of Y it k in h-type neighbouring economies in year t − 1, X it k is a column vector of economic and political regressors which may have an influence on is a corresponding parameter vector, and is a disturbance term.
Measuring proximity and determining country-pair weights w ijt h
In this study, we use three metrics of proximity h ∈ {policy;geography;culture}. These three ingredients include the following variables:
• Proximity through policy-We employ binary indicator variables on the existence of a bilateral trade agreement, a bilateral investment agreement, a bilateral tax treaty, and a currency union between countries i and j in year t to determine preferential economic policy proximity. We do a principal components analysis (PCA) to determine the first principal component in bilateral policy space. For all country pairs and years, we then obtain PCA p ijt and construct for all countries j 6= i as a compact metric of preferential policy proximity.
• Proximity through geography-We employ minus log bilateral distance, a common border bilateral indicator, and other geographical indicators between countries i and j to determine the time-invariant geographical proximity between countries. As with policy proximity, we conduct a principal component analysis, determine PCA g ij and associated weights for all countries j 6= i as a compact metric of geographical proximity.
• Proximity through common culture, history, and institutions-We employ timeinvariant binary indicators on common official language, common law system, colonial relationship, and common colonizer between countries i and j to determine the timeinvariant cultural proximity between countries, and from a principal components analysis obtain PCA c ij and associated weights for all countries j 6= i as a compact metric of cultural proximity.
The three metrics of proximity allow us to define as measures of the existence of the kth aspect of social security systems in countries which are similar in terms of proximity h ∈ {p,g,c}. The parameters on these variables measure the relative importance of spillovers from adopting aspect k from neighbourly countries in dimension h.
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Empirical results
Descriptive statistics
Our first category of dependent variables is a binary variable which takes the value one in the year the respective country adopted one of the five social security schemes (Pension, Unemployment, Health, Work Injury or Family) and zero otherwise. The variable SocSec takes the value one in the year a country implemented for the first time any type of social security. We summarize the features of the dependent variables used in this paper in Table 1 and those of the explanatory variables in Table 2 . Table 2 lists summary statistics on the main determinants of social security (or protection) systems including the geography-, culture-, history-, and the trade-relationship-related weighting schemesand Y it ck respectively. We leave the inspection of this table to the reader and suppress a discussion for the sake of brevity. Tables 3-8 present the regression results. Tables 3, 5 , and 6 report the results for all countries in the sample whereas Tables 4, 7 , and 8 present the results for high-, middle-, and low-income economies. We thereby follow the World Bank classification.
Regression results
In Tables 3 and 4 we report the results of logistic regressions. Regarding the drivers, a few results stand out. First, on the one hand, having a social security system at all is more likely in countries with higher per capita GDP and larger countries in terms of population. On the other hand, the larger the tertiary education rates, the dependency or labour force participation rates, the lower the probability that a country adopts any type of social security scheme.
As to the contagion or spillover variables, we arrive at the following insights. Spillovers in the adoption of social security system characteristics mainly happen through geographical neighbourhood when it comes to the adoption of the system per se. The result is basically driven by high-income economies (see left block of results in Table 4 ).
Tables 5-8 report the results of random effects estimations using as dependent variables the employer or employee-based contribution rates for the economy-wide respective average wage, 50 per cent of or five times the average wage. All regressions are clustered at the country level. In countries with a higher dependency ratio or more political freedom employer-based rates are lower, whereas countries with a higher per capita GDP or larger countries in terms of population tend to display lower employee-based social contribution rates (see Tables 5 and 6 ). Furthermore, richer middle and low income economies in terms of higher per capita GDP are associated with lower employer-based rates and high-income economies with higher government consumptions exhibit higher employer-borne effective average and marginal social security contribution rates. In terms of the neighbourhood variables, whereas trade and economic proximity has a negative effect on employer-based rates, it has a slightly positive effect on the average effective social security burden on employee-based rates. These effects are even more pronounced when we distinguish between different income country groups. As shown in Tables 7 and 8 economic proximity in terms of traderelationship-related weighting schemes is negatively correlated with effective employer contribution rates in middle and low income economies and positively correlated with employee-borne rates. In addition, within the overall group of countries, there is a positive correspondence between employer-and especially employee-based rates and geographic neighbourhood. Cultural proximity is positively correlated with employer-based contributions and this is the case in particular within middle and low income economies. We have also performed fixed effects regressions using the same dependent variables as in Tables 5-8 . In this case, the negative coefficients of economic proximity continue to pertain, whereas geographic and cultural proximity loses its significance as these effects are captured already by the time-invariant fixed country effects. Social security promotes economic and social development by ensuring income security, access to health care, and the provision of additional services which safeguard the population from life risks. Still, even if the legal coverage of social protection systems is established in most countries worldwide, the effective coverage still lags behind. Given the relevance of social security for poverty alleviation and guarantee of minimum living standards, a systematic analysis of the fundamentals determining the adoption of such systems appears important. In this paper we have attempted to fill this gap and to undertake an empirical analysis of the legal adoption of social security systems worldwide. We focus on the spread of social security systems and determinants of social security rates. The empirical analysis features both domestic and political factors as well as contagion as an explanatory factor for the implementation of such systems. Our findings reveal that proximity through geography mainly is important for the adoption of any type of social security scheme and is positively correlated with employer-and especially employee-based rates. In addition, proximity through economic policy implies lower employer based contributions, which could be interpreted as a possible sign of competition between countries, similar to tax competition. As opposed to this, cultural proximity is positively associated with employer-based rates. These latter results are more pronounced within the group of middle-low income economies.
